populations. During the past decade several surveys [4, 5, 6, 8, 18, 21] in different Western countries have shown prevalence rates of LBP among school children to be higher than previously thought, and similar to that found in adults.
Recently, investigators have focused on musculoskeletal disorders in African children. A recent retrospective study reported that 1.5% (or 434) of the 29,620 patients younger than 16 years admitted to two Togolese hospitals suffered from musculoskeletal disorders. The most frequent disorders were osteomyelitis and limb deformities. Spinal "degenerative" disorders were uncommon: 38 subjects were diagnosed as having Scheuermann's disease (17 of them presenting with thoracic kyphosis) and 6 other patients presented with radiculalgia [16] . A survey about LBP performed in Algiers included a subgroup of 592 males and 562 females aged 15-19 years. Low back pain was defined as pain in the lumbar area at least 1 day during the previous 30 days. Among these older adolescent subjects the self reported prevalence of LBP in the prior 30 days was 2.2% among boys and 2.85% among girls [7] .
It has been shown that socio-economic status is an important determinant of fitness in Mozambique, especially because of its influence on body size, composition, and on physical activity. Particularly, children from lower socioeconomic regions performed significantly better in endurance runs [17] .
The purpose of the present study was to ascertain the prevalence of LBP in young adolescents living in varying circumstances in a non-industrialized country, and to explore LBP risk factors in these groups. Based on the physical differences cited above, our hypothesis was that young adolescents with lifestyles similar to those of children in Western industrialized societies would have similar risk factors and prevalence of LBP, whereas young adolescents living in difficult material conditions would be less likely to report it.
Materials and methods
This study was a survey of children attending the intermediate schools of the Maputo district in Mozambique. While Maputo is a city in a non-industrialized country, there is socio-economic and environmental heterogeneity. It has three residential/social regions. Regions were as follows: region 1 is an urban center similar to that in an industrialized country, i.e., concrete buildings served by electricity and water systems; region 2 surrounds the first zone and is composed primarily of houses made of reed (the Caniço). It is not served by any urban services, and had high population density; region 3 is an outer peripheral zone similar to region 2 in residential construction and absence of urban services. It differs from region 2 in that it includes a mixture of people who work in the town and people who work on the land, and has a lower population density.
Region of residence was used as the surrogate for socio-economic status (SES) and lifestyle. A stratified sample of students in intermediate schools representing the three regions was identified. Children in grades 6 and 7 (age 11-16 years) were surveyed.
The characteristics of the surveyed subjects have been described in more detail elsewhere [17] .
The children completed a self-administered questionnaire adapted from that of Balagué et al. [6] translated into Portuguese. The questionnaire ascertained demographic characteristics, usual physical activity, selected environmental characteristics, self-reported history, and location of back pain at different moments of their lives ( Table 1) . The extent to which it interfered with daily activities, frequency, and duration of usual sports and time spent walking to and from school was also noted. Test-retest reliability of the Portuguese version of the questionnaire was established in a preliminary study. We report here on data from questions whose reliability coefficients were 0.7 or better.
Statistical analysis
For purposes of statistical analysis, ordinal variables were categorized. The relationships of potential risk factors and self-reported LBP were explored by contingency table methods. Children were considered to have LBP if they reported having had several episodes which interfered with usual activities. Independent variables examined included age, sex, school district, frequent sports activity, time spent watching TV, and time spent walking to and from school. The simultaneous contributions of several variables to reporting LBP were estimated by multiple logistic regression. Alpha was set at 0.05.
Results
All 204 children present on the day of the survey participated (85% of 240 eligible). Their median age was 13 years (age range 11-16 years); 46% were boys. Fifty percent of the participants were students in the urban, 20% in the suburban, and 30% in the semi-rural areas. Lifetime prevalence of relapsing LBP was 28%, and 13.5% reported having had LBP several times in the previous year ( Table 1) .
The geographical distribution of ages is described in Table 2 . Children aged 11-12 and 15-16 years were concentrated in the urban district. Specifically, all the children in the younger age group lived in the urban district, and only 6 children in the older age group were not in the urban district. Female gender, time spent watching TV, and playing sports showed trends but were not significantly associated with reporting LBP. Age, attending school in the urban center, and walking >30 min to school each day were associated with history of LBP (p=0.001, p=0.008, and p<0.01 respectively; Table 3 ).
Because of the similarities in age, sex, sports activity, time spent walking to school, and prevalence of LBP, the suburban and semi-rural geographic districts were combined for a dichotomous contrast in the logistic regression. In Table 4 we describe the results of the analysis restricted to children aged 13-14 years.
In logistic regression, female gender, time watching TV, and usual sports activity were not significantly associated with reported LBP.
Due to the geographical distribution of the three age groups, multiple logistic regression was performed for all the subjects (Table 5) as well as limited to children aged 13-14 years (Table 6 ). The associations of attending school in the urban center and walking >30 min to school remained significant in multiple logistic regression for the whole sample (p=0.051 and p=0.005; Table 5 ) as well as in the 13-to 14-year age group (p=0.012 and p=0.025; Table 6 ). 
Discussion
Comparing epidemiological data from different areas is a difficult task. Several explanations, including artifacts of ascertainment of differences, have been highlighted in a recent review [1] . A relevant study comparing chronic LBP in adults from six different culture groups (American, Colombian, Italian, Japanese, Mexican, and New Zealander) reported that there are "important cross-cultural differences in chronic low back pain patients' self-perceived level of dysfunction..." [19] . The present study found low prevalence of LBP among young adolescents from the traditional rural periphery, whereas those from the urban center reported LBP in rates similar to those observed in Western industrialized countries. These results extend the body of knowledge on socio-economic factors and LBP to include young adolescents in developing countries. Furthermore, the results are in agreement with Volinn's [22] review of the literature on national differences in LBP in adults, wherein there is a lower point prevalence of LBP in low-income countries compared with high-income ones. In the low income countries, the rural areas' inhabitants had the lowest prevalence whilst urban area populations and particularly workers in enclosed workshops reported much higher rates [22] . The methodological difficulties were highlighted and some explanations for the results, including differences in subjects' characteristics such as age, comorbidities, and exercise habits, were suggested in this article [22] and in the accompanying comment by Deyo [11] .
Our cross-sectional design only allows to explore associations between variables and not to establish any causal relationship. Children living in region 1 (urban center) were taller and heavier with a higher percentage of fat. From the standpoint of physical activity, these subjects were less active than their counterparts from the poorer regions due to the fact that the latter spend more time in outdoor games and survival activities. Since survival activities in Africa include heavy tasks, such as pounding, carrying water, and agriculture, the overall energy expenditure is much higher in the poor areas [17] . Moreover, it has been shown that this school-age population in Maputo's poor areas presents higher fitness levels than the privileged ones from the same town. In this study, a more sedentary lifestyle was associated with an increase in selfreported LBP.
Usual physical activity was not associated with self-reported LBP, with the exception of time spent walking to and from school. Surprisingly, walking >30 min each day to and from school was a risk factor for self-report of LBP. This remained true controlling for district of residence. In our previous study [6] this factor was not found to be associated with LBP. It is not clear if the finding in Mozambican children is attributable to walking or to unmeasured factors; thus, further research is needed to clarify the association.
The possible role of comorbidities was not studied by us. This may be a fruitful area for future research.
A study among adults and children working in the carpet-weaving industry in India showed that backache was more common among workers (n=200) than among controls (n=60). The actual figures for point prevalence were 27 vs 10% [10] .
According to Volinn [22] and Deyo [11] other possible explanations may be differences in pain threshold, access to modern medicine, subjects' constitution, culture, and exposure to stress factors.
The present study found differences in children in one metropolitan area of a developing country based on district of residence, a surrogate for socio-cultural and environmental factors. These findings are consistent with the socio-cultural/environmental hypothesis to explain crossnational differences in prevalence of back pain in young adolescents. Relevant studies in adults can add strength to the socio-cultural/environmental hypothesis. Hameed and Gibson [12] studied the prevalence of several musculoskeletal disorders among Pakistani adults living in England and Pakistan. Subjects living in England showed clear evidence of "cultural continuity." The prevalence of LBP was higher in England (2.6%) than in Pakistan (1%). The authors suggested a role of "some aspect of living or working conditions in the West," like the weather invoked by the surveyed subjects themselves [12] , to explain the geographical differences in LBP. The finding is in agreement with Volinn [22] . The relationships were not simple, however, for among those persons living in Pakistan LBP was more common in the poor compared with the affluent; thus, the cultural hypothesis suggested by Deyo [11] does not entirely explain the results of Hameed and Gibson [12] .
The role of cultural beliefs and practices has also been highlighted among Australian Aboriginals [13] . The role of pain perception was suggested to explain the low prevalence of chronic widespread pain and shoulder disorders among the adult Pima Indians compared with Caucasian populations [14] .
These factors may also play a role in Western societies. Skovron et al. found significantly different prevalences of LBP between French-speaking and Flemish-speaking subjects in Belgium [20] .
Conclusion
In conclusion, the present study extends the body of research on LBP to include young adolescents in developing countries. The findings are consistent with a hypothesis of socio-cultural and environmental explanations for cross-national differences in prevalence of LBP. Moreover, studying young adolescents before they enter the work force allowed us to avoid the influence of workload, work perception, and constraints on self-reported LBP.
The possibility of a paradoxical effect of the Western medical, legal, and insurance systems leading to an increased reporting of LBP rather than reducing it [11] seems to be a real one. As Deyo has suggested [11] crosssectional studies are more "hypothesis generating" than "hypothesis testing." Prospective studies specifically designed to clarify the relationships would be necessary for hypothesis testing. Nevertheless, this study and the weight of evidence in other studies provide persuasive data in support of the socio-cultural hypothesis for cross-national differences in LBP.
